A stress transport model for rapid granular flows in a rotating frame of reference was formulated. The thermodynamically consistent constitutive equations were derived. lt was shown that the model contains the existing kinetic theories as special limiting cases. The model predictions for the special case of rapid simple shear flows were compared with the available simulation data.
The kinetic model for rapid flows of granular materials, which includes frictional losses, was used for studing several parallel shear flows. These include Couette and gravity flows.
Progress has been made in developing a computational model for rapid granular flows in complex geometries. The design for the experimetal simple shear flow device was also improved, and the construction of the device was initiated. are used. It is observed that as the density ratio increases, the nondimensional normal stress differences decrease. The effect of density ratio is more pronounced for low values of solid volume fraction. As noted before, the normal stress differences in two-phase mixture are mainly due to fluid phase. In particular, the second normal stress differences shown in Figure 4 are almost entirely contributed by the fluid phase. As the density ratio increases, the mixture density increases and the nondimensional normal stress diferences decrease. 
A THERMODYNAMICALLY CONSISTENT STRESS TRANSPORT MODEL FOR RAPID GRANULAR FLOWS
The basic conservation laws governing the flow of rapid granular materials in a rotating frame of reference along with a transport equation for the granular kinetic stress tensor and the corresponding Clausius-Duhem inequality were considered. The thermodynamic of the mean granular motion was studied and based on the averaged entropy inequality, constitutive equations for the pressure-swain, collisional stress, and flux of granular stress tensors were formulated. The model parameters for the special case of spherical nearly elastic particles were evaluated. The resulting stress transport model was used, and the case of rapid simple shear flow of a collection of particles was analyzed. The preliminary results for the granular stresses and the normal stress differences were compared with the available simulation data and good agreement was observed. 
ANALYSIS OF RAPID GRANULAR FLOWS INCLUDING FRICTIONAL LOSSES
Rapid granular parallel flows were considered. The previously developed kinetic model for dry particulate flows which includes frictional losses was used in the analysis. The equations of motion were solved using a fourth-order Runge-Kutta numerical scheme. The mean velocity, the fluctuation kinetic energy and the solid volume fraction profiles were evaluated under a variety of conditions. Particular attention was given to the effects of friction coefficient, The results for the 
COMPUTATIONAL MODEL DEVELOPMENT
Formulation of appropriate computational scheme of solution is being studied, lt is recognized that for developing an appropriate two-fluid computational code the starting single phase code need to be compressible. A compressible flow code is being studied for extension to two-phase flows solid-Liquidor gas flows. In addition, the discrete element procedure is being used for analyzing rapid granular flows clowna chute.
EXPERIMENTAL STUDY
The main objective of the experimental effort is to verify the foundation of the thermodynamical formulation. The other ma.in goals are to provide reliable data for velocity, 
